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Abstract

Posttraumatic stress disorder is common among military Veterans. While effective treatments exist, many Veterans either

do not engage in treatment or fail to achieve full remission. Thus, there is a need to develop adjunctive complementary

interventions to enhance treatment engagement and/or response. Equine-assisted activities and therapies (EAAT) are one

category of animal assisted interventions that might serve this function. The aim of this article is to review the current state

and challenges regarding the use of EAAT for Veterans with PTSD and provide a roadmap to move the field forward. EAAT

hold promise as adjunctive complementary interventions for symptom reduction among Veterans with PTSD. Additionally,

there is evidence that these approaches may enhance wellbeing in this population. At this time, many gaps in the literature

exist and rigorous randomized controlled trials are needed before definitive conclusions can be drawn. The authors of this

work provide recommendations as a roadmap to move the field forward. These include standardizing the EAAT nomen-

clature, focusing mechanism of action studies on the human-horse bond using biological metrics and using a standardized

intervention model across studies.
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Introduction

US military Veterans experience high rates of psychiatric

and substance use disorders in general and posttrau-

matic stress disorder (PTSD) is the most highly prevalent

mental health disorder among this group.1–10 Evidence

indicates that 87.0% of Veterans report exposure to at

least one potentially traumatic event that could result in

the development of this condition.3 Studies indicate that

the prevalence of lifetime and current PTSD among

Veterans is around 8% and 5% respectively2,3 and the

prevalence among Operation Enduring Freedom/

Operation Iraqi Freedom (OEF/OIF) Veterans is esti-

mated to be as high as 23%.11 A study12 found that

among Veterans with PTSD, up to 80% may have com-

plex PTSD and there is an increased risk of having

mood, anxiety and substance use comorbidities as well

as suicidal ideation and attempts.2,3 Finally Veterans

with the PTSD and pain comorbidity have worse out-

comes than those with chronic pain alone.13

Evidence-based psychotherapies (EBPs) for PTSD,

such as prolonged exposure therapy, exist however

many Veterans do not respond or have post-treatment
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residual symptoms.10,14–16 Furthermore, one study17

found that among Iraq and Afghanistan War Veterans
who had a post-deployment PTSD diagnosis, only 22.8%
initiated an evidence-based psychotherapy for PTSD and
of those who did, only 9.1% completed treatment.
Further, a recent study18 reported that among Veterans
receiving pharmacology for PTSD, 71.8% of Veterans
discontinued medication treatment within 180 days, and
34.6% within 30days. Lastly, those with comorbid sub-
stance use disorders face challenges of addiction treat-
ment including partial effectiveness of interventions,19

treatment resistance20,21 and high relapse rates.22 Thus,
a need exists to develop complementary interventions
aimed at enhancing treatment engagement and/or
response among Veterans with PTSD.

Equine-assisted activities and therapies (EAAT) are a
group of horse-related activities aimed at providing bene-
fits for humans.23 Equine-assisted psychotherapies (EAP)
is one EAAT aimed to address emotional, mental and
social components of functioning.24 Since the 1990s, the
use of EAP has grown rapidly in Europe and the United
States24 and is being increasingly used for active duty mil-
itary and Veteran populations.25,26 As one example, the
number of equine centers accredited by the Professional
Association of Therapeutic Horsemanship International
(PATH Intl) providing services to Veterans, grew from
89 to 335 centers between 2009 and 2016.27

Despite the increased use of EAPs for military and
Veterans, there is limited evidence of benefit. For exam-
ple, a Department of Defense sponsored research report
concluded that an insufficient body of evidence existed
to determine the effectiveness and safety of EAAT for
adults with PTSD, suicide risk, and/or other psycholog-
ical conditions.23 Kinney and colleagues concluded that
EAAT targeting psychosocial outcomes among Veterans
were found to be promising and that continued scientific
investigation is warranted to establish their efficacy.28

However, these authors also pointed out the significant
gaps in the literature will need to be addressed to move
the field forward. This paper provides an overview of the
current state of using EAAT for Veterans with PTSD
and outlines roadmap to guide future investigations and
development of the field.

Current State of the Field

Most of the research regarding the use of EAAT for
psychiatric conditions comes from studies of community
samples. For example, benefits have been reported for
a variety of conditions including schizophrenia-spectrum
illness,29–32 autism-spectrum disorders,33–42 attention-
deficit/hyperactivity disorder (ADHD),43–45 social
anxiety,46 dyspraxia,47 attachment disorders48 and
depression.49 Additionally, a number of studies have
reported improvements in quality of life, cognition and

wellbeing.24,50–52 One study reported an intervention was
associated with reduced posttraumatic stress symptoms,
less intense emotional responses to trauma as well as less
anxiety and depression.53 Taken together, these reports
suggest that EAAT hold promise in terms of providing
psychological, cognitive and quality of life benefits for
some community subpopulations. However, for the
most part, rigorous research is lacking, and further stud-
ies are needed.

Currently, there are ten studies in the literature
describing the utilization of some form of EAAT for
Veterans with PTSD (Table 1)26,54–62 and one single-
subject case study.63 There is also a review by Kinney
and colleagues28 as well as three reports of EAAT for
Veterans that do not provide diagnoses.25,64,65 Among
the studies of PTSD, only two of these55,57 have a con-
trol group and only one57 is a randomized trial. Among
the ten investigations only three,26,55,58 used the same
intervention, which was the Equine-assisted growth
and learning association (Eagala) model. Most report
improvement in PTSD symptoms. The randomized
study57 by Johnson and colleagues, though not an
EAP, is the most compelling but limitations include a
relatively small sample size. Interestingly, the other
study55 with a control group found pre- to post-
intervention improvements in PTSD symptoms but no
differences between the active treatment and control
groups. Thus, at this time the literature has very signif-
icant gaps and the field is currently at the level of very
early scientific development. However, taken together,
these studies provide enough preliminary evidence to
indicate that large randomized controlled trials (RCT)
of EAP are warranted for Veterans with PTSD. In addi-
tion to diagnosis-specific symptom reduction, EAAT
may prove to be valuable as trans-diagnostic interven-
tions aimed at enhancing well-being via improvements in
resilience, life satisfaction, trust, self-image and self-con-
trol24 as well as quality of life.24,51,52,55

While large rigorous RCTs are clearly needed, there
are significant challenges that must be overcome to facil-
itate this work. The aim of the remainder of this paper is
to outline the challenges and articulate a methodical
response, such that rigorous studies can be conducted,
and advances made in the field. Key recommendations
are listed in Table 2.

Nomenclature

Current State. There is currently not a standardized termi-
nology within the field. According to Hallberg66 and
Wood et al.67 inconsistent and excessive terminology
has caused challenges in both practice and research.
This, in part, a result of the fact that there are many
organizations that champion EAAT, such as the
Professional Association of Therapeutic Horsemanship
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International (PATH Intl. https://pathintl.org/) and the

Equine Assisted Growth and Learning Association

(EAGALA. https://www.eagala.org/index). Several offer

certifications or trainings but use different terminology

and definitions of terms.66 This lack of standardized lan-

guage and terminology has made it difficult to do repli-

cable research. In order to conduct more rigorous studies

that can be replicated, a consistent, well-accepted nomen-

clature is necessary.66

Roadmap to Move the Field Forward. Until recently there

have been minimal efforts to develop a standardized

nomenclature. Figure 1 illustrates a nomenclature

based upon the work of Hallberg66 and is representative

of naming conventions often used in the field. This figure

is intended to illustrate one possible schema as well as to

demonstrate the challenges of developing a standardized
nomenclature. Further, this naming convention is used
in this paper. In this nomenclature, the term, EAAT
(equine-assisted activities and therapies) is used to
describe the general category of equine-assisted interven-
tions including both therapy and non-therapy activi-
ties.66 In this schema the phrasing, “equine-therapy” is
not used, and a clear distinction is made between
“activities” and “therapies.” Activities are goal-directed
interactions conducted for motivational, educational
and/or recreational purposes, such as recreational
riding, adaptive riding and equine-assisted learning.66,68

Therapies are structured interventions directed and/or
delivered by healthcare professionals, regulated by
healthcare laws and provided by appropriately trained
and credentialed healthcare professionals.66,68 One
group of therapies are EAP, which aim to address
mental, emotional, and social functioning.24

In this nomenclature, therapeutic riding (TR) is an
equine- assisted activity that is geared towards learning
riding and horsemanship while adapting to the rider’s spe-
cial needs.24 The American Hippotherapy Association
website69 states that, “the term hippotherapy refers to
how occupational therapy, physical therapy and speech-
language pathology professionals use evidence-based prac-
tice and clinical reasoning in the purposeful manipulation
of equine movement as a therapy tool to engage sensory,
neuromotor and cognitive systems to promote functional
outcomes.” Hippotherapy generally focuses on using the
movement of a horse to improve functioning in patients
with a variety of conditions, including multiple sclerosis,
stroke, spinal cord injury, traumatic brain injury, and cere-
bral palsy.23 A number of studies and reviews beneficial
effects of hippotherapy, for example,70–76 and a recent sys-
tematic review and meta-analysis77 concluded that

Equine-assisted 
ac�vi�es and therapies 

(EAAT)

Equine-assisted 
therapies (EAT)

Equine-assisted mental 
health (EAMH)

Equine-assisted 
counseling (EAC)

Equine-assisted 
psychotherapy (EAP) Eagala model

Hippotherapy

Occupa�onal therapy

Physical therapy

Speech/language 
therapy

Equine-assisted 
ac�vi�es (EAA)

Adap�ve/therapeu�c 
riding (AR/TR)

Recrea�onal riding

Equine-assisted learning 
(EAL)

Figure 1. Example of a nomenclature for equine assisted activities and therapies based upon the work of Hallberg.66

Table 2. Key research recommendations to advance the field of
EAAT for Veterans with PTSD.

� Standardized nomenclature

� Standardization of the psychotherapy component

� Focusing mechanism of action studies on the human-horse

bond

� Biological metrics to investigate physiology of human-horse

bond, such as functional MRI, heart rate variability, oxytocin

levels and electroencephalogram

� Careful management of potential confounding variables, such as

concurrent mental health treatment and psychiatric

comorbidities

� Intervention model consisting of six two-hour sessions of

groundwork and psychotherapy (without riding)

� Report equine training and evaluation process used as well as

any adverse effects from participation for humans or horses

� Further investigate the impact of EAP work on equines.

4 Chronic Stress
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hippotherapy is a viable intervention option for patients
with balance, gait, and psychomotor disorders.

This paper is focused on EAAT for PTSD, and the
term used herein for this general category is equine-
assisted mental health (EAMH).66 Under this heading,
two subcategories have been used. These are equine-
assisted counseling (EAC) and equine-assisted psycho-
therapy (EAP). Although there is overlap between the
two, counseling tends to be problem-oriented, short-
term and skills-based whereas psychotherapy is fre-
quently longer-term with a focus on behavior change,
self-awareness, and symptom reduction. Furthermore,
psychotherapy is often provided in the form of manual-
ized, evidence-based interventions, such as cognitive
behavioral therapy. There are currently no standardized
definitions of either EAC or EAP within the EAAT field.
However, a standardized definition is critical for
research efforts and key elements of specific interven-
tions need delineated in the classification system by
way of specifiers. We propose that for EAMH, interven-
tions aimed at problem-solving and skills attainment be
specified as EAC and those that targeting symptom
reduction be specified as EAP. Additional specifiers
should indicate the specifics of the intervention, such
as whether the equine interaction included groundwork,
riding or both as well the frequency, duration, intensity,
and intervention components.

A recent publication by Wood et al.67 has proposed a
standardized nomenclature that is significantly different
than the terminology discussed above and illustrated in
Figure 1. While this work is titled as consensus docu-
ment written by experts in the field, the authors
acknowledge that disagreement occurred during the con-
sensus building process and that the article is a living
document subject to modification.

The work by Wood et al.67 is a major step forward for
the field. However, it remains to be seen whether the
recommendations will be adopted in full or in part.
Further, if this schema is widely adopted, it could
easily take several years for the entire field to make the
shift in terminology and it is unclear to what extent the
schema will be modified during adoption. Thus, it seems
unlikely that the terminology issue will be resolved in the
near future. Thus, for current and near-term future stud-
ies of EAP for Veterans with PTSD, the authors recom-
mend a detailed description of the intervention such that
it can be replicated regardless of the naming convention
used and consideration of using the terminology out-
lined in Figure 1.

Mechanism of Action

Understanding why horses might contribute to a psycho-
therapeutic process for Veterans with PTSD is critical to
move the field forward. It is particularly important to

have theoretical models that can be tested in mechanism
of action studies. There are several hypothetical mecha-
nisms by which horse-human interactions may provide
therapeutic benefit and some of which have been posited
as leading to benefits specifically for Veterans.

Human-Horse Bond. The human-horse bond has been
hypothesized to be one factor contributing to benefits
associated with EAP.66 Several investigators have
hypothesized that formation of the human-horse bond
contributed to benefits specifically for Veterans.60,63,65

The formation of this bond is thought to be possible
because horses are herd animals. Herd animals must
bond, communicate and cooperate with other members
of the herd as well as be able to function within a hier-
archical social organization. Horses and humans share
many life-cycle processes and communal dynamics
including friendship, courtship, rejection, reproduction
and death.24 As a result of and these similarities and
domestication, horses are thought to perceive humans
as herd members and therefore form durable horse-
human bonds.

Formation of human-animal bonds is hypothesized to
be the result of a number of mechanisms including those
explained by attachment theory, biophilia as well as neu-
robiological mechanisms, such as the activation of the
oxytocin system.78,79

Additional theoretical approaches have also been
explored, such as, anthropomorphism, a focus on the
experiential system instead of the verbal-symbolic
system, implicit processes and intrinsic motivation, and
distraction processes by Beetz.78 Further research is
needed to identify which of these theories provide the
best explanation of the human-horse bond.

Many people find that human-horse bonding results
in a comforting and affectionate relationship. A partic-
ipant in a study by Lanning and Krenek 65 said,
“When you’re with a horse, they give you kindness
and compassion and love and they don’t expect any-
thing.” Thus, the human-horse bond, even if of short
duration, may provide a means of feeling positive emo-
tions and experiencing a sense of connection to another
living being. This may be especially important for indi-
viduals who have difficulty forming and maintaining
human-to-human bonds.

Safe and Nonjudgmental Environment. In addition to posi-
tive emotions that humans may experience from being
with horses, many find the relationship to be safe and
nonjudgmental. This may allow EAP participants to ver-
bally express thoughts to another sentient being that
they would not be able to share with another human.
Some investigators have hypothesized that the nonjudg-
mental environment was a mechanism of action specifi-
cally for Veterans.59,60

Marchand et al. 5



Experience of Control/Autonomy. Enhanced sense of being in
control and autonomy has also been posited as a mech-
anism of benefit.63,65 Horse-human relationships often
requires the human to take on a leadership role.24 This
can be challenging because the size of a horse can be
intimidating and/or some humans find it difficult to be
assertive. Anxiety during EAAT may also be triggered
by unfamiliarity with horses. Working through these
challenges as participants learn to work with the
horses may lead to increased confidence and a sense of
autonomy as well as enhancing leadership and self-
control skills.

Horse as a Mirror or Metaphor. Horses are prey animals,
unlike humans and canines, both of which are predators.
Prey animals need to elude predators for survival. Thus,
horses have evolved to become extremely sensitive to
their environment in general and to other nearby ani-
mals, including humans. Horses will often provide feed-
back to other animals through various behaviors,
including approach, avoidance and aggression. Horses
are particularly sensitive to inconsistency, agitation
and autonomic arousal, all of which could signal an
imminent attack.62 Thus, the equine response to
human actions, emotions and body language may pro-
vide feedback which can facilitate enhanced human
insight and self-awareness. Additionally, the Eagala
model (https://www.eagala.org/index) of EAP and per-
sonal development is developed around the concept of
horses serving as metaphors for participants engaged in
an experiential learning process. Two Veteran specific
studies have hypothesized mirroring as a contribution
to benefit.25,60

Mindfulness. Two investigators have theorized that mind-
fulness may contribute to the therapeutic benefits for
Veterans.59,60 Our group has shown that mindfulness
training can be combined with nature exposure, via rec-
reational sailing, resulting in preliminary evidence of
benefit for Veterans.80 We hypothesize that combining
mindfulness training with equine exposure would
achieve similar results.

Nature Exposure. EAAT also nests under the broad
umbrella of nature-exposure and adventure-based inter-
ventions. There is developing literature supporting ben-
efits of these approaches, but many unanswered
questions remain.81 Future studies of EAAT will need
to differentiate the benefits of nature-exposure from
other potential mechanisms of action.

Roadmap to Move the Field Forward. There are many chal-
lenges that must be overcome to disambiguate the fac-
tors that may contribute to benefits of EAP for Veterans
as well as for the EAAT field in general. In part, this is

because there may be several components underlying
therapeutic benefit and the extent of the contribution
of any one factor may differ from one person to another.
One of the most fundamental questions that must be
addressed is whether combining psychotherapy with
equine exposure results in differing outcomes compared
to equine exposure alone. It is possible that many of the
potential mechanisms outlined above could occur with-
out the addition of a psychotherapist. Thus, a critical
next step is to conduct randomized studies of equine
exposure alone compared to a control condition and/
or three arm studies comparing equine exposure alone,
equine exposure combined with psychotherapy and a
control condition.

While there are several potential mechanisms by
which EAP might provide therapeutic benefit for
Veterans, the authors propose that the most important
area for future investigations is the human-horse bond.
Both psychometric and biometric should be utilized to
explore this relationship. Regarding psychometrics,
there are many instruments that have been designed to
assess human-animal relationships.82 However, to our
knowledge, there are none designed specifically to inves-
tigate human-horse relationships. Many are designed for
companion animal owners and not suitable for use in
EAAT. There is a critical need to either adapt existing
measures or develop and validate new measures that can
be used to investigate the psychological mechanisms of
human-horse relationships.

A promising area of research is in using biometrics to
evaluate both the human and the horse. Some evidence
from completed studies in community populations sug-
gest that measurable physiological changes may be
demonstrable by measuring oxytocin levels, electroen-
cephalogram,45,83 heart rate variability84,85 and func-
tional MRI.48,86

EAP Intervention Design and Research Methodology

Current State. In addition to a standardized nomen-
clature, there is a need for a framework for the develop-
ment and evaluation of novel and existing EAPs, such
that studies are comparable and replicable. A problem
with the current state of the literature for all EAAT, as
has been pointed out by others,23,66 is the significant
variation in the interventions used between the various
studies (Table 1).

A standardized nomenclature is one step towards
more rigorous research, but in addition, studies must
have high internal and external validity and be compa-
rable and replicable to establish efficacy and effective-
ness and ultimately to advance the field. Herein, we
propose a model EAP intervention, which can be easily
reproduced and used by investigators at multiple sites.
This prototype is based on our investigations of
mindfulness-based and nature exposure interventions
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for Veterans.80,81,87 Additionally, we propose utilization
of research methods aimed to enhance both internal and
external validity of future studies.

Roadmap to Move the Field Forward. To enhance internal
validity and reproducibility, we propose a model EAP
intervention based upon six, two-hour sessions of
groundwork only combined with psychotherapy. This
recommendation is based upon three studies reviewed
herein, which reported benefits from durations ranging
from one to seven days. It is possible that a longer dura-
tion of treatment might result in greater benefit, howev-
er, longer interventions are more challenging and costly
to implement and may carry a greater risk of attrition.
Groundwork only is proposed to limit the confounding
variable of riding as well as the added complexity and
risk of riding. If groundwork with psychotherapy is
shown to be beneficial then future studies should inves-
tigate whether the intervention can be improved with the
addition of mounted activities.

The psychotherapeutic approach to be used in EAP
for Veterans studies needs to be standardized as well.
The Eagala model has shown promise in three of the
studies reviewed herein and is a well-established EAP
and personal development intervention.55,58 Further
evaluation of this intervention is warranted and using
the format recommended above would facilitate stan-
dardization and replicability. Additionally, the authors
recommend combining mindfulness training with equine
exposure as another model EAP to be tested. This is
based upon emerging evidence of benefits of mindfulness
for Veterans and our previous work indicating the fea-
sibility of combining mindfulness training with nature-
based activities.80,87

As stated above, to move the field forward, large
RCTs are needed and must include both explanatory
and pragmatic trials. Regarding research methods for
these investigations, it will be necessary to conduct stud-
ies with a reasonable balance of internal versus external
validity. Internal validity refers to the degree of confi-
dence that any symptom changes that participants expe-
rience are due to the intervention and not some
confounding variable. External validity refers to the gen-
eralizability of results. It must be acknowledged that
EAP studies will be conducted in riding stable environ-
ments, which will likely present challenges to maintain-
ing high internal validity because of many potential
confounding variables. Examples include differences
between various stable environments, behavior and tem-
perament of the equines and interactions between par-
ticipants and staff. Given this challenging environment
in which to conduct research, it will be important for
investigators to eliminate as many extraneous factors
that could impact outcomes as possible. Additionally,
use of a control group with randomization as well as a

large sample size can help mitigate the challenges to
internal validity. Important study design considerations
also include addressing other confounding variables,
such as concurrent mental health treatment and psychi-
atric comorbidity. Ideally, there would be no simulta-
neous mental health treatment or at least no change in
treatment, such as medication adjustments during the
trial. Further, psychiatric comorbidities, such as depres-
sive spectrum disorders and substance abuse should
either be exclusion criteria or at least require symptoms
to be in remission during the trial.

The various stable environments can also be a chal-
lenge to ecological validity, which is one form of external
validity. For example, results from a study in a stable
environment that is clean, quiet and surrounded by
mountain scenery may not be generalizable to a real-
world stable that is noisy, dusty and crowded with
people and horses. There will also be threats to construct
validity in EAP investigations because of the inability to
conduct completely double-blind studies and the chal-
lenges of developing a control intervention. Without
blinding, participants in the intervention group are
likely to guess the hypothesis as well as researcher
expectations and therefore alter responses in the direc-
tion of the desired outcome. Thus, while EAP studies
will likely always have limitations due to both the
nature of the intervention itself and the variable environ-
ment where it is provided, rigorous RCTs can be con-
ducted. Strategies to enhance the validity and
generalizability of results of open-label RCTs include
the conduct of multi-center studies with large sample
sizes and allocation concealment. As mentioned above,
standardization and consistency of the psychotherapy
component is also critical. Lastly, research reports
must provide details of the intervention and research
methodology such that comparisons to other studies
can be made and so that clinicians can assess whether
EAP may be beneficial to their patients.

Safety and Liability

Current State. Mitigating safety and liability risks of EAP
with vulnerable populations is critical for the welfare of
the humans, animals and organizations involved. There
has been little discussion of potential adverse effects
from EAAT in the literature, yet at least one case of
serious injury has been reported.88 “Inherent risk” has
been associated with equines in courts of law due to their
unpredictable nature.89 Their natural prey and herd
instincts combined with their large size presents can
result in injuries to humans or other horses ranging
from minor to fatal.90

As safety is evaluated, it is imperative that we evalu-
ate the affect that EAAT is having on the horses
involved and their subsequent response. When horses
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are stressed several physiologic and behavior changes

occur. Physiologic changes include increased cortisol

levels as well as elevated heart and respiration rates.

Behavior responses can include changes in gait, head

height, distance from humans or other horses and ear

orientation. Awareness and understanding of equine

responses to stress facilitates safety while working with

them in therapeutic activities. However, some studies

suggest EAAT is not stressful for horses based upon

measurements of equine cortisol levels56,91 and heart

rate variability.56 A study by Merkies and colleagues

evaluated equine salivary cortisol levels, heart rate vari-

ability and behavior scores and concluded that horses do

not differentiate between humans with or without

PTSD.92 This finding provides preliminary evidence

that the presence of, at least one, human psychiatric ill-

ness may not add to equine stress. One study suggests

that equine-assisted therapies produces neither a positive

nor negative experience for the horses and is not any

more stressful than recreational riding.93 More must be

done to understand if this holds true in all situations as

well as whether the environment can be molded to a

more positive experience for the horse. Finally, there is

some evidence that emotional state may be transferred

from humans to horses.94 Further research is necessary

to better understand the impact of EAAT on horses and

what can be done to mitigate any negative impacts.

Roadmap to Move the Field Forward. To mitigate risks, equi-

nes should be specifically trained for EAP work. Horses

must undergo rigorous evaluation processes by equine

specialists prior to involvement in EAP and demonstrate

appropriate, consistent, and safe behaviors. EAAT pro-

viders must have appropriate training and certifications

and facilities must be routinely evaluated for safety risks.

Research papers must document the equine training and

evaluation process used as well as any adverse effects

from participation for humans or horses. Additional

investigations are needed to further explore the impact

of EAP work on equines.

Conclusion

EAAT hold promise as adjunctive complementary inter-

ventions for Veterans with PTSD. Many gaps in the lit-

erature exist and rigorous RCT studies are needed before

definitive conclusions can be drawn. However, the evi-

dence is compelling enough to warrant those studies

being done. The authors of this work provide research

recommendations (Table 2) as a roadmap to move the

field forward. These include standardizing the EAAT

nomenclature, focusing mechanism of action studies on

the human-horse bond using biological metrics and

using a standardized intervention model across studies.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with

respect to the research, authorship, and/or publication of this

article.

Funding

The author(s) disclosed receipt of the following financial sup-

port for the research, authorship, and/or publication of this

article: This project was not funded by a research grant mech-

anism. However, this work was supported by the Veterans

Healthcare Administration VISN 19 Whole Health Flagship

site located at the Veterans Administration Salt Lake City

Health Care System.

ORCID iD

William R. Marchand https://orcid.org/0000-0003-0631-

867X

References

1. Trivedi RB, Post EP, Sun H, et al. Prevalence, comorbid-

ity, and prognosis of mental health among US veterans.

Am J Public Health. 2015; 105(12): 2564–2569.
2. Wisco BE, Marx BP, Miller MW, et al. Probable posttrau-

matic stress disorder in the US veteran population accord-

ing to DSM-5: results from the national health and

resilience in veterans study. J Clin Psychiatry. 2016;

77(11): 1503–1510.
3. Wisco BE, Marx BP, Wolf EJ, Miller MW, Southwick SM

and Pietzak RH. Posttraumatic stress disorder in the US

veteran population: results from the national health and

resilience in veterans study. J Clin Psychiatry. 2014; 75(12):

1338–1346.
4. Gates MA, Holowka DW, Vasterling JJ, Keane TM, Marx

BP and Rosen RC. Posttraumatic stress disorder in veter-

ans and military personnel: epidemiology, screening, and

case recognition. Psychol Serv. 2012; 9(4): 361–382.
5. Bray RM, Pemberton MR, Lane ME, Hourani LL,

Matiko MJ and Babeu LA. Substance use and mental

health trends among U.S. military active duty personnel:

key findings from the 2008 DoD health behavior survey.

Mil Med. 2010; 175(6): 390–399.
6. Lan CW, Fiellin DA, Barry DT, et al. The epidemiology of

substance use disorders in US veterans: a systematic review

and analysis of assessment methods. Am J Addict. 2016;

25(1): 7–24.
7. Teeters JB, Lancaster CL, Brown DG and Back SE.

Substance use disorders in military veterans: prevalence

and treatment challenges. Subst Abuse Rehabil. 2017; 8:

69–77.
8. Burnett-Zeigler I, Ilgen M, Valenstein M, et al. Prevalence

and correlates of alcohol misuse among returning

Afghanistan and Iraq veterans. Addict Behav. 2011;

36(8): 801–806.
9. Kelsall HL, Wijesinghe MS, Creamer MC, et al. Alcohol

use and substance use disorders in Gulf war, Afghanistan,

and Iraq war veterans compared with nondeployed mili-

tary personnel. Epidemiol Rev. 2015; 37: 38–54.

8 Chronic Stress

https://orcid.org/0000-0003-0631-867X
https://orcid.org/0000-0003-0631-867X
https://orcid.org/0000-0003-0631-867X


10. Flanagan JC, Mitchell JM, Baker NL, et al. Enhancing

prolonged exposure therapy for PTSD among veterans

with oxytocin: design of a multisite randomized controlled

trial. Contemp Clin Trials. 2020; 95: 106074.
11. Fulton JJ, Calhoun PS, Wagner HR, et al. The prevalence

of posttraumatic stress disorder in operation enduring free-

dom/operation Iraqi freedom (OEF/OIF) veterans: a

meta-analysis. J Anxiety Disord. 2015; 31: 98–107.
12. Letica-Crepulja M, Stevanovic A, Protuder M, Grahovac

Jiretic T, Rbic J and Franciskovic T. Complex PTSD

among treatment-seeking veterans with PTSD. Eur J

Psychotraumatol. 2020; 11(1): 1716593.
13. Bair MJ, Outcalt SD, Ang D, Wu J and Yu Z. Pain and

psychological outcomes among Iraq and Afghanistan vet-

erans with chronic pain and PTSD: ESCAPE trial longi-

tudinal results. Pain Med. 2020; 21(7): 1369–1376.
14. Goodson JT, Lefkowitz CM, Helstrom AW, et al.

Outcomes of prolonged exposure therapy for veterans

with posttraumatic stress disorder. J Trauma Stress.

2013; 26(4): 419–425.
15. Eftekhari A, Ruzek JI, Crowley JJ, Rosen CS, Greenbaum

MA and Karlin BE. Effectiveness of national implementa-

tion of prolonged exposure therapy in veterans affairs care.

JAMA Psychiatry. 2013; 70(9): 949–955.
16. Maguen S, Holder N, Li Y, et al. Factors associated with

PTSD symptom improvement among Iraq and

Afghanistan veterans receiving evidenced-based psycho-

therapy. J Affect Disord. 2020; 273: 1–7.
17. Maguen S, Li Y, Madden E, et al. Factors associated with

completing evidence-based psychotherapy for PTSD

among veterans in a national healthcare system.

Psychiatry Res. 2019; 274: 112–128.
18. Duek O, Pietrzak RH, Petrakis I, Hoff R and Hrpaz-

Rotem I. Early discontinuation of pharmacotherapy in

U.S. veterans diagnosed with PTSD and the role of psy-

chotherapy. J Psychiatr Res. 2021; 132: 167–173.
19. Delic M, Pregelj P. Factors associated with the outcome of

drug addiction treatment. Psychiatr Danub. 2013; 25(2):

S337–S340.
20. Hoge CW, Castro CA, Messer SC, McGurk D, Cotting D

and Koffman RL. Combat duty in Iraq and Afghanistan,

mental health problems and barriers to care. US Army

Med Dep J. 2008; July-september: 7–17.
21. Elbogen EB, Wagner HR, Johnson SC, et al. Are Iraq and

Afghanistan veterans using mental health services? New

data from a national random-sample survey. Psychiatr

Serv. 2013; 64(2): 134–141.
22. Sinha R. New findings on biological factors predicting

addiction relapse vulnerability. Curr Psychiatry Rep.

2011; 13(5): 398–405.
23. Equine Therapy to Treat Members of the Armed Forces.

2015. https://gcc01.safelinks.protection.outlook.com/?

url=https%3A%2F%2Fwww.google.com%2Furl%3Fsa

%3Dt%26rct%3Dj%26q%3D%26esrc%3Ds%26source%

3Dweb%26cd%3D%26ved%3D2ahUKEwji2c

SG1rfuAhU8JDQIHaAMDWAQFjAAegQIAxAC%26url

%3Dhttps%253A%252F%252Fwww.health.mil%

252FReference-Center%252FReports%252F2016%

252F06%252F28%252FStudy-and-Report-on-the-Use-of-

Equine-Therapy%26usg%3DAOvVaw3zOI3CxVal1lIbb9

eku14g&data=04%7C01%7C%7Cb2594ebf9d7c4a

bcc0b508d8c15c0c0f%7Ce95f1b23abaf45ee821db7ab251

ab3bf%7C0%7C0%7C637471948380946899%7C

Unknown%7CTWFpbGZsb3d8eyJWIoiMC4wLjAw

MDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLC

JXVCI6Mn0%3D%7C1000&sdata=dmUMv83%

2FnBzhoo93gSq0Wye4H3egLjkryXd0pr6Nvi0%

3D&reserved=0
24. Bachi K, Terkel J, Teichman M. Equine-facilitated psycho-

therapy for at-risk adolescents: the influence on self-image,

self-control and trust. Clin Child Psychol Psychiatry. 2012;

17(2): 298–312.
25. Ferruolo DM. Psychosocial equine program for veterans.

Soc Work. 2016; 61(1): 53–60.
26. Arnon S, Fisher PW, Pickover A, et al. Equine-assisted

therapy for veterans with PTSD: manual development

and preliminary findings. Mil Med. 2020; 185(5–6):

e557–e564.
27. International PAoTH. PATH Intl Statistics 2016. https://

www.pathintl.org/images/pdf/about-narha/. documents/

2016-fact-sheet-for-web.pdf. Accessed April 27, 2020.
28. Kinney AR, Eakman AM, Lassell R, and Wood W.

Equine-assisted interventions for veterans with service-

related health conditions: a systematic mapping review.

Mil Med Res. 2019; 6(1): 28.
29. Cerino S, Cirulli F, Chiarotti F, and Seripa S. Non con-

ventional psychiatric rehabilitation in schizophrenia using

therapeutic riding: the FISE multicentre Pindar project.

Ann Ist Super Sanita. 2011; 47(4): 409–414.
30. Corring D, Lundberg E, Rudnick A. Therapeutic horse-

back riding for ACT patients with schizophrenia.

Community Ment Health J. 2013; 49(1): 121–126.
31. Jormfeldt H, Carlsson IM. Equine-Assisted therapeutic

interventions among individuals diagnosed with schizo-

phrenia. A systematic review. Issues Ment Health Nurs.

2018; 39(8): 647–656.
32. Nurenberg JR, Schleifer SJ, Shaffer TM, et al. Animal-

assisted therapy with chronic psychiatric inpatients:

equine-assisted psychotherapy and aggressive behavior.

PS. 2015; 66(1): 80–86.
33. Malcolm R, Ecks S, Pickersgill M. ‘It just opens up their

world’: autism, empathy, and the therapeutic effects of

equine interactions. Anthropol Med. 2018; 25(2): 220–234.
34. Hoagwood KE, Acri M, Morrissey M, and Peth-Pierce R.

Animal-assisted therapies for youth with or at risk for

mental health problems: a systematic review. Appl Dev

Sci. 2017; 21(1): 1–13.
35. Anderson S, Meints K. Brief report: the effects of equine-

assisted activities on the social functioning in children and

adolescents with autism spectrum disorder. J Autism Dev

Disord. 2016; 46(10): 3344–3352.
36. Borgi M, Loliva D, Cerino S, et al. Effectiveness of a stan-

dardized equine-assisted therapy program for children with

autism spectrum disorder. J Autism Dev Disord. 2016;

46(1): 1–9.
37. Gabriels RL, Pan Z, Dechant B, Agnew JA, Brim N and

Mesilbov G. Randomized controlled trial of therapeutic

horseback riding in children and adolescents with autism

Marchand et al. 9

https://www.pathintl.org/images/pdf/about-narha/
https://www.pathintl.org/images/pdf/about-narha/


spectrum disorder. J Am Acad Child Adolesc Psychiatry.

2015; 54(7): 541–549.
38. Harris A, Williams JM. The impact of a horse riding inter-

vention on the social functioning of children with autism

spectrum disorder. Int J Environ Res Public Health. 2017;

14(7): 776.
39. Holm MB, Baird JM, Kim YJ, et al. Therapeutic horse-

back riding outcomes of parent-identified goals for chil-

dren with autism spectrum disorder: an ABA’ multiple

case design examining dosing and generalization to the

home and community. J Autism Dev Disord. 2014; 44(4):

937–947.
40. Kern JK, Fletcher CL, Garver CR, et al. Prospective trial

of equine-assisted activities in autism spectrum disorder.

Altern Ther Health Med. 2011; 17(3): 14–20.
41. Srinivasan SM, Cavagnino DT, Bhat AN. Effects of

equine therapy on individuals with autism spectrum disor-

der: a systematic review. Rev J Autism Dev Disord. 2018;

5(2): 156–175.
42. Trzmiel T, Purandare B, Michalak M, Zasadzka E and

Pawlaczyk M. Equine assisted activities and therapies in

children with autism spectrum disorder: a systematic

review and a meta-analysis. Complement Ther Med. 2019;

42: 104–113.
43. Cuypers K, De Ridder K, Strandheim A. The effect of

therapeutic horseback riding on 5 children with attention

deficit hyperactivity disorder: a pilot study. J Altern

Complement Med. 2011; 17(10): 901–908.
44. Hyun GJ, Jung TW, Park JH, et al. Changes in gait bal-

ance and brain connectivity in response to equine-assisted

activity and training in children with attention deficit

hyperactivity disorder. J Altern Complement Med. 2016;

22(4): 286–293.
45. Jang B, Song J, Kim J, et al. Equine-assisted activities and

therapy for treating children with attention-deficit/

hyperactivity disorder. J Altern Complement Med. 2015;

21(9): 546–553.
46. Alfonso SV, Alfonso LA, Llabre MM, and Fernandez MI.

Project stride: an equine-assisted intervention to reduce

symptoms of social anxiety in young women. Explore

(NY). 2015; 11(6): 461–467.
47. Hession CE, Eastwood B, Watterson D, Lehane CE, Oxley

N and Murphy BA. Therapeutic horse riding improves

cognition, mood arousal, and ambulation in children

with dyspraxia. J Altern Complement Med. 2014; 20(1):

19–23.
48. Kang KD, Jung TW, Park IH, and Han DH. Effects of

equine-assisted activities and therapies on the affective net-

work of adolescents with internet gaming disorder. J

Altern Complement Med. 2018; 24(8): 841–849.
49. Frederick KE, Ivey Hatz J, Lanning B. Not just horsing

around: the impact of equine-assisted learning on levels of

hope and depression in at-risk adolescents. Community

Ment Health J. 2015; 51(7): 809–817.
50. Bunketorp-Kall L, Lundgren-Nilsson A, Samuelsson H,

et al. Long-Term improvements after multimodal rehabil-

itation in late phase after stroke: a randomized controlled

trial. Stroke. 2017; 48(7): 1916–1924.

51. Cerulli C, Minganti C, De Santis C, Tranchita E,

Wuarante F and Parisi A. Therapeutic horseback riding

in breast cancer survivors: a pilot study. J Altern

Complement Med. 2014; 20(8): 623–629.
52. Fields B, Bruemmer J, Gloeckner G, and Wood W.

Influence of an equine-assisted activities program on

dementia-specific quality of life. Am J Alzheimers Dis

Other Demen. 2018; 33(5): 309–317.
53. Earles JL, Vernon LL, Yetz JP. Equine-assisted therapy

for anxiety and posttraumatic stress symptoms. J Trauma

Stress. 2015; 28(2): 149–152.
54. Shelef A, Brafman D, Rosing T, Weizman A, Stryler R and

Barak Y. Equine assisted therapy for patients with post

traumatic stress disorder: a case series study.MilMed. 2019;
55. Burton LE, Qeadan F, Burge MR. Efficacy of equine-

assisted psychotherapy in veterans with posttraumatic

stress disorder. J Integr Med. 2019; 17(1): 14–19.
56. Malinowski K, Yee C, Tevlin JM, et al. The effects of

equine assisted therapy on plasma cortisol and oxytocin

concentrations and heart rate variability in horses and

measures of symptoms of post-traumatic stress disorder

in veterans. J Equine Vet Sci. 2018; 64: 17–26.
57. Johnson RA, Albright DL, Marzolf JR, et al. Effects of

therapeutic horseback riding on post-traumatic stress dis-

order in military veterans. Mil Med Res. 2018; 5(1): 3.
58. Steele E, Wood DS, J Usadi E, and Applegarth DM.

TRR’s warrior camp: an intensive treatment program for

combat trauma in active military and veterans of all eras.

Mil Med. 2018; 183(suppl_1): 403–407.
59. Duncan CR, S, C, JM. Can praxis: a model of equine

assisted learning (EAL) for PTSD. Can Mil J. 2014;

14(2): 64–69.
60. Lanning BA, Wilson AL, Krenek N, and Beaujean AA.

Using therapeutic riding as an intervention for combat

veterans: an international classification of functioning, dis-

ability, and health (ICF) approach. Occup Ther Ment

Health. 2017; 33(3): 259–278.
61. Sylvia L, West E, Blackburn AM, et al. Acceptability of

an adjunct equine-assisted activities and therapies

program for veterans with posttraumatic stress disorder and/

or traumatic brain injury. J Integr Med. 2020; 18(2): 169–173.
62. Wharton T, Whitworth J, Macauley E, and Malone E.

Pilot testing a manualized equine-facilitated cognitive

processing therapy (EF-CPT) intervention for PTSD in

veterans. Psychiatr Rehabil J. 2019; 42(3): 268–276.
63. Nevins R, Finch S, Hickling EJ, and Barnett SD. The sar-

atoga WarHorse project: a case study of the treatment of

psychological distress in a veteran of operation Iraqi free-

dom. Adv Mind Body Med. 2013; 27(4): 22–25.
64. Romaniuk M, Evans J, Kidd C. Evaluation of an equine-

assisted therapy program for veterans who identify as

‘wounded, injured or ill’ and their partners. PLoS One.

2018; 13(9):e0203943.
65. Lanning BA, Krenek N. Guest editorial: examining effects

of equine-assisted activities to help combat veterans improve

quality of life. J Rehabil Res Dev. 2013; 50(8):vii–xiii.
66. Hallberg L. The Clinical Practice of Equine-Assisted

Therapy: Including Horses in Human Healthcare.

London: Routledge, 2018.

10 Chronic Stress



67. Wood W, Alm K, Benjamin J, et al. Optimal terminology
for services in the United States that incorporate horses to
benefit people: a consensus document. J Altern Complement

Med. 2020; 27(1): 88–95.
68. (2014–2018) I. The IAHAIO definitions for animal assisted

intervention and guidelines for wellness of animals
involved in AAI [White Paper]. http://iahaio.org/wp/wp-
content/uploads/2019/01/iahaio_wp_updated-2018-19-
final.pd. Accessed April 27, 2020.

69. American Hippotherapy Association. https://americanh
ippotherapyassociation.org. Accessed January 16, 2021.

70. Ajzenman HF, Standeven JW, Shurtleff TL. Effect of
hippotherapy on motor control, adaptive behaviors,
and participation in children with autism spectrum
disorder: a pilot study. Am J Occup Ther. 2013; 67(6):
653–663.

71. Alemdaroglu E, Yanikoglu I, Oken O, et al. Horseback
riding therapy in addition to conventional rehabilitation
program decreases spasticity in children with cerebral
palsy: a small sample study. Complement Ther Clin Pract.
2016; 23: 26–29.

72. Ambrozy T, Mazur-Rylska A, Chwala W, et al. The role of

hippotherapeutic exercises with larger support surface in
development of balance in boys aged 15 to 17 years with
mild intellectual disability. Acta Bioeng Biomech. 2017;
19(4): 143–151.

73. Beinotti F, Correia N, Christofoletti G, and Borges G. Use
of hippotherapy in gait training for hemiparetic post-
stroke. Arq Neuropsiquiatr. 2010; 68(6): 908–913.

74. Bronson C, Brewerton K, Ong J, Palanca C and Sullivan
SJ. Does hippotherapy improve balance in persons with
multiple sclerosis: a systematic review. Eur J Phys

Rehabil Med. 2010; 46(3): 347–353.
75. Champagne D, Corriveau H, Dugas C. Effect of hippo-

therapy on motor proficiency and function in children with
cerebral palsy who walk. Phys Occup Ther Pediatr. 2017;
37(1): 51–63.

76. Deutz U, Heussen N, Weigt-Usinger K, et al. Impact of
hippotherapy on gross motor function and quality of life
in children with bilateral cerebral palsy: a randomized
Open-Label crossover study. Neuropediatrics. 2018;
49(3): 185–192.

77. Stergiou A, Tzoufi M, Ntzani E, Varvarousis D, Beris A
and Ploumis A. Therapeutic effects of horseback riding
interventions: a systematic review and meta-analysis. Am
J Phys Med Rehabil. 2017; 96(10): 717–725.

78. Beetz A. Theories and possible processes of action in
animal assisted interventions. Appl Dev Sci. 2017; 21(2):
139–149.

79. Beetz A, Uvnas-Moberg K, Kotrschal JH. K.
Psychosocial and psychophysiological effects of
human-animal interactions: the possible role of oxyto-
cin. Front Psychol. 2012; 3: 234.

80. Marchand WR, Klinger W, Block K, et al. Mindfulness
training plus nature exposure for veterans with psychiatric

and substance use disorders: a model intervention. Int J

Environ Res Public Health. 2019; 16(23): 4726.
81. Marchand WR, Klinger W, Block K, et al. Safety and

psychological impact of sailing adventure therapy among
veterans with substance use disorders. Complement Ther

Med. 2018; 40: 42–47.
82. Anderson DC. Assessing the Human-Animal Bond: A

Compendium of Actual Measures. West Lafayette: Purdue
University Press; 2007.

83. Cho SH. Effects of horseback riding exercise on the rela-
tive alpha power spectrum in the elderly. Arch Gerontol

Geriatr. 2017; 70: 141–147.
84. Cabiddu R, Borghi-Silva A, Trimer R, et al. Hippotherapy

acute impact on heart rate variability non-linear dynamics
in neurological disorders. Physiol Behav. 2016; 159: 88–94.

85. Matsuura A, Maruta H, Iwatake T, Nakanowatari T and
Hodate K. The beneficial effects of horse trekking on auto-
nomic nervous activity in experienced rider with no disabil-
ity. Anim Sci J. 2017; 88(1): 173–179.

86. Yoo JH, Oh Y, Jang B, et al. The effects of equine-assisted
activities and therapy on resting-state brain function in
attention-deficit/hyperactivity disorder: a pilot study. Clin

Psychopharmacol Neurosci. 2016; 14(4): 357–364.
87. Marchand WR, Yabko B, Herrmann T, Curtis H and

Lackner R. Treatment engagement and outcomes of
Mindfulness-Based cognitive therapy for veterans with
psychiatric disorders. J Altern Complement Med. 2019;
25(9): 902–909.

88. Chang LY, Chang SM, Andrews L, and Saeedi O. Equine-
related eye injury: a case report of globe rupture and vision
loss in a post-stroke hippotherapy patient. Am Med Stud

Res J. 2018; 5(1): 110–113.
89. Fershtman JI. What is an “inherent risk” with horses?

https://www.equinelawblog.com. Published 2020. Accessed
January 16, 2021.

90. Genik LM, McMurtry CM. Prevalence and impact of
bumps, bruises, and other painful incidents among chil-
dren while handling and riding horses. J Outdoor Recreat

Tour. 2019; 27: 100229.
91. McKinney C, Mueller MK, Frank N. Effects of therapeu-

tic riding on measures of stress in horses. J Equine

Veterinary Sci. 2015; 35(11–12): 922–928.
92. Merkies K, McKechnie MJ, Zakrajsek E. Behavioural and

physiological responses of therapy horses to mentally trau-
matized humans. Appl Anim Behav Sci. 2018; 205: 61–67.

93. Mendonça T, Bienboire-Frosini C, Menuge F, et al.
The impact of equine-assisted therapy on equine behavior-
al and physiological responses. Animals (Basel). 2019;
9(7): 409.

94. Hockenhull J, Young TJ, Redgate SE, et al. Exploring
synchronicity in the heart rates of familiar and unfamiliar
pairs of horses and humans undertaking an in-hand task.
Anthrozo€os. 2015; 28(3): 501–511.

Marchand et al. 11

http://iahaio.org/wp/wp-content/uploads/2019/01/iahaio_wp_updated-2018-19-final.pd
http://iahaio.org/wp/wp-content/uploads/2019/01/iahaio_wp_updated-2018-19-final.pd
http://iahaio.org/wp/wp-content/uploads/2019/01/iahaio_wp_updated-2018-19-final.pd
https://americanhippotherapyassociation.org
https://americanhippotherapyassociation.org
https://www.equinelawblog.com

	table-fn1-2470547021991556

